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DETAILED ACTION 

1 . Applicants amendment filed 9/13/05 has been entered. 

Claim Rejections - 35 VSC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-9, 18-21 and 23-28 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Osari (6,417,086 Bl). 

2. Regarding claim 1, Osari discloses a method comprising: forming a logic gate 
stack in a logic region (Figure 41, reference 54) on a substrate (Figure 41, reference 10); forming 
a flash memory gate stack in a flash region (Figure 4J, references 53-55) on the substrate (Figure 
41, reference 10); depositing a hardmask layer over the logic gate stack and over the flash 
memory gate stack (Figure 3F, reference 28); patterning the hardmask in the logic region so that 
areas of hardmask remain where logic gates are desired (Figure 41, reference 28 A); patterning 
the flash gate stack in the flash region to form flash memory gates (column 11, lines 11-18); and 
etching the logic gate stack using the remaining hardmask as a mask to form logic gates (column 
11, lines 19-39) (Figures 41, 4J and 81). 

3. Regarding claim 2, Osari discloses wherein the logic region and the flash region 
are located on a single die (Figure 4H, reference 10). 
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4. Regarding claim 3, Osari discloses wherein the logic gate stack is comprised of a 
gate dielectric layer (Figure 3F, reference 22) and a gate electrode layer (Figure 3F, references 
26 and 27). 

5. Regarding claim 4, Osari discloses wherein the flash memory gate stack is 
comprised of a gate dielectric layer (Figure 12, reference 122), a floating gate layer (Figure 12, 
reference 120b), an inter-electrode dielectric layer (Figure 12, reference 126), and a control gate 
electrode layer (Figure 12, reference 126b; column 1, lines 33-49). 

6. Regarding claim 5, Osari discloses removing the hardmask layer column 8, lines 

22-52). 

7. Regarding claim 6, Osari discloses wherein the hardmask layer consists of an 
anti-reflective coating (ARC) hardmask layer (column 8, lines 24-33). 

8. Regarding claim 7, Osari discloses wherein the ARC hardmask layer is comprised 
of one or more materials selected from the group consisting of oxide, oxynitride, nitride, and 
carbon (column 8, lines 24-33). 

9. Regarding claim 8, Osari discloses wherein the ARC hardmask layer is 
sufficiently damaged by the final logic gate stack etch that it may be easily removed (Figure 6D 
thru Figure 7E). 

10. Regarding claim 9, Osari discloses depositing a masking layer over the flash 
region after patterning the flash gate stack and before etching the logic gate stack to form logic 
gates (Figure 14E, reference 128). 

11. Regarding claim 18, Osari discloses an apparatus comprising: a substrate (Figure 
41, reference 10), the substrate having a logic region (Figure 41, reference 54) and a flash region 
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(Figure 4 J, references 53-55); a logic gate stack formed on the substrate in the logic region, the 
logic gate stack having a top surface (Figure 3F, reference 28); regions of antireflective coating 
(ARC) formed on the top surface of the logic gate stack, the regions of ARC covering the areas 
of the logic gate stack where logic gates are to be formed (Figure 3F, reference 28); a plurality of 
flash memory gates formed on the substrate, the flash memory gates having a top surface (Figure 
8H); and a layer of resist, wherein the resist covers at least the top surface of the logic gate stack 
(Figure 14G), the regions of ARC formed on top of the logic gate stack, and the top surface of 
the flash memory gates (Figure 14G, reference 134). 

12. Regarding claim 19, Osari discloses wherein the logic gate stack is comprised of a 
gate dielectric layer (Figure 3F, reference 22) and a gate electrode layer (Figure 3F, references 
26 and 27). 

13. Regarding claim 20, Osari discloses wherein the flash memory gate stack is 
comprised of a gate dielectric layer (Figure 12, reference 122), a floating gate layer (Figure 12, 
reference 120b), an inter-electrode dielectric layer (Figure 12, reference 126), and a control gate 
electrode layer (Figure 12, reference 126b; column 1, lines 33-49). 

14. Regarding claim 21, Osari discloses wherein the ARC hardmask layer is 
comprised of one or more materials selected from the group consisting of oxide, oxynitride, 
nitride, and carbon (column 8, lines 24-33). 

15. Regarding claim 23, Osari discloses a method comprising: forming a first stack in 
a first region (Figure 41, reference 54) on a substrate (Figure 41, reference 10) and a second stack 
in a second region (Figure 41) on the substrate (Figure 41, reference 10), wherein the second 
stack is thicker than the first stack (Figure 41); depositing a hardmask layer over the first stack 
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and the second stack (Figure 41, reference 28A); patterning the first region to remove portions of 
hardmask in the first region (Figures 3F-3G); patterning the second region to remove portions of 
the hardmask in the second region and portions of the second stack to form the desired 
geometries of the second stack (column 11, lines 11-18); and removing portions of the first stack 
using the remaining portions of hardmask as a mask to form the desired geometries of the first 
stack Figures (3F-3G). 

16. Regarding claim 24, Osari discloses a method comprising: forming a logic gate 
stack in a logic region (Figure 41, reference 54) on a substrate (Figure 41, reference 10); forming 
a flash memory gate stack in a flash region (Figure 4J, references 53-55) on the substrate (Figure 
41, reference 10); depositing a hardmask layer over the logic gate stack and over the flash 
memory gate stack (Figure 41, reference 28); patterning the hardmask in the logic region so that 
areas of hardmask remain where logic gates are desired (Figures 4I-4J); patterning the flash gate 
stack in the flash region and etching away the hardmask layer and a portion of the flash memory 
gate stack in the flash region to form a partial flash memory gate (column 1 1, lines 11-18); and 
etching the logic gate stack and the remainder of the flash memory gate stack using the 
remaining hardmask as a mask to form logic gates and flash memory gates (column 11, lines 19- 
39; Figures 41, 4J and 81). 

17. Regarding claim 25, Osari discloses wherein the logic region and the flash region 
are located on a single die (Figure 4H, reference 10) 

18. Regarding claim 26, Osari discloses wherein the hardmask layer comprises an 
antireflective coating (ARC) hardmask layer (column 8, lines 22-52). 
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19. Regarding claim 27, Goodwin et al discloses wherein the ARC hardmask layer is 
comprised of one or more materials selected from the group consisting of oxide, oxynitride, 
nitride, and carbon (column 8, lines 24-33). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 10, 22 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Osari (6,417,086 Bl). 

20. Osari discloses flash memory gates (Figure 4J, references 53-55) and the logic 
gate (Figure 41, reference 54) however, Osari does not disclose the specified length and pitch. 

It would have been obvious, at the time the invention was made, for one having ordinary 
skill in the art, to provide a flash memory gate having a length of less than 150nm and a pitch of 
less than 400 and a logic gate having a length of less than 150 nm, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the "optimum 
range" involves only routine skill in the art. In re Alter. 105 USPQ 233 (1955). 

Response to Arguments 

21. Applicant's arguments with respect to claims 1-10 and 18-28 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica D. Harrison whose telephone number is 571-272-1959. 
The examiner can normally be reached on M-F 7:00am-3:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Monica D. Harrison 
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mdh 



May 01, 2006 
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